The purpose of this Science Standards Content Crosswalk study is to compare the degree of alignment between Next Generation Science Standards (NGSS) and Jordan's science standards in K-8. A team of 5 science educators worked together to review each NGSS standard and decide whether there is a conceptual match for it in current Jordan science standards. Rigorous content analysis and interpretation approach was used to make decisions about matches between both sets of standards. Results revealed significant misalignments between the science learning outcomes identified by NGSS and those of Jordan. Results also showed that, Physical Sciences concepts had the highest percentage (58%) of not addressed concepts in 3-5 grade band followed by Earth and Space Sciences (42%) and Life Sciences concepts (36%). However, the highest percentage of not addressed concepts in grade band 6-8 were Earth and Space Sciences (58%) followed by Physical Sciences (46%) and Life Sciences (36%) concepts. This finding can support projections of the needs for new instructional materials and for subject-specific teachers' professional development. The results also provide a clear direction for the newly established national center for curriculum to revise the national science standards and curricula.
INTRODUCTION
Textbooks quality has been correlated directly and indirectly to the success of education reforms and to the enhancement of students ' understanding (Abd-El-Khalick, Boujaoude, Duschl, Lederman, Mamlok-Naaman, & Hofstein, 2004; Chambliss & Calfee, 1989; Chiappetta & Fillman, 2007; Koppal & Caldwell, 2004) . Rich textbooks are shown to help students better understand the difficult concepts and overcome scientific misconceptions. They are also serve as a powerful instrument to raise students' interests in learning science topics and improve their achievements in science. Researchers also consider them a critical component of the educational system that is used to promote specific curriculum vision and type (Clement, 2008; Koppal & Caldwell, 2004) . The importance of school science textbooks has been further emphasized by several educators (Aldahmash, Mansour, & Alshamrani, 2016; Mansour 2010; Schmidt, McKnight & Raizen, 1996) .
Learning from High Performing Countries
There are ongoing attempts in Jordan to benefit from the experiences of countries that have performed at high levels in large-scale assessments (Ababneh et al., 2016) . The United States of America has recently developed an outstanding document that maps the future trends of science education in the 21 st century. As an attempt to enhance their students' performance in science and better prepare them for the next generation, the USA produced advanced sets of standards for science education "Next Generation Science Standards (NGSS)". The development of such standards was triggered by many recent calls for improvements in K-12 science education from science and engineering professionals in order to keep the United States competitive in the international arena (NRC, 2012) .
In addition to that, the analysis of international science benchmarking in high-performing countries was utilized to inform the standards development process (NRC, 2012) . According to NRC, it is hoped that these standards when implemented with fidelity, have the potential to fundamentally alter the landscape of American science education and prepare students for college, careers and life in the 21st century (NRC, 2012) .
Next Generation Science Standards (NGSS)
In 2012, the National Research Council (NRC) of the USA National Academy of Sciences authored a Framework for K-12 Science Education: Practices, Crosscutting Concepts and Core Ideas. This document provides the underlying basis for the NGSS, which draw on evidence-based research in science, including research on the ways students learn science effectively (NRC, 2012) . The three dimensions of the framework (Science Practices, crosscutting concepts, and disciplinary core ideas) provide the foundation for the NGSS performance expectations, which clarify what students will know and be able to do by the end of each grade or grade band. According to the Framework, the Practices describe behaviors that scientists engage in as they investigate and build models and theories about the natural world and the key set of engineering practices that engineers use as they design and build models and systems (NRC, 2013) . The Crosscutting Concepts have application across all domains of science. The Disciplinary Core Ideas are designed to focus on what students should know by the time they graduate from high school. They are based on progressions outlined in the Framework and include the Physical Sciences, Life Sciences, Earth and Space Sciences, and Engineering, Technology, and Application of Science. Engineering and technology are also integrated into all grade levels in the NGSS.
Disciplinary core ideas in NGSS are grouped in three domains: the physical sciences; the life sciences, and the earth and space sciences (NGSS Lead States, 2013) .
Contribution of this paper to the literature
• This study offers ways to compare science education standards internationally and identify ways to enable students to utilize the metalanguage of both science and education.
• It provides knowledge for both educators and science curriculum designers about the impact of adopting Next Generation Science Standards on advancing students' performance in international benchmarking assessments.
• It demonstrates ways for educators to revise science education standards to help build the capacity of future workforce and contribute in advancing the economic status of countries.
In life sciences (LS), students are expected to learn content knowledge about the development from (Molecules to Organisms); Structures and Processes, (Ecosystems): Interactions, Energy, and Dynamics, (Heredity): Inheritance and Variation of Traits, and (Biological Evolution): Unity and Diversity.
In Earth and Space Sciences (ESS), students are expected to learn content related to the following topics, Earth's Place in the Universe, Earth's Systems, and Earth and Human Activity.
In the Physical Sciences (PS), students will learn content related to Matter and Its Interactions, Motion and Stability: Forces and Interactions, Energy, and Waves and Their Applications in Technologies for Information Transfer.
Jordan Science Standards and learning outcomes in Primary and Lower Secondary Grades
In 2013, a new science curriculum was introduced based on a revised national science content standards. For Grades 1 to 8, there is an integrated curriculum, while in Grades 9 and 10, science is taught as four subjects: biology, chemistry, physics, and earth science. The expectations for students in Grades 1 to 8 are as follows (Mullis et al., 2016) :
• Force and Movement-Acquire concepts, facts, and basic principles of force and movement, and understand their relationship; use laboratory equipment and instruments to explore concepts, facts, and various scientific measurements; follow safety rules and procedures in the classroom, school, and laboratory; and use oral and written communication and mathematical and physical representations to describe scientific concepts related to force and movement
• Matter and Energy-Acquire concepts, facts, and basic principles related to matter and energy; recognize the work of God in the universe and understand that the universe's materials have significant impact on our life; investigate by using the scientific method; use laboratory materials and tools to explore science principles; and follow safety rules and procedures in the laboratory, classroom, school, and home.
• Organisms and Their Environment-Show an understanding of the characteristics of living organisms and their needs, life cycles, and relationships with each other and their environment; and demonstrate the knowledge and skills necessary for understanding the nature of the human body and maintaining one's health.
• Meteorology-Understand the components and characteristics of the atmosphere and its interaction with Earth's surface Terrestrial Materials-Understand the components and characteristics of land and water systems, their interactions, and human impact on them.
• Astronomy-Understand the components of the universe, its characteristics and origin, and the physical laws governing it.
• Earth's History-Describe Earth's changes over time.
• Geological Processes-Understand geological processes and their role in the formation of topographic features and geological phenomena.
• Oceans-Understand that the oceans are a complex, dynamic system in which interactions occur among natural systems, minerals, and weather
RATIONALE AND PURPOSE OF THE STUDY
Recent results of Jordanian students' performances in both TIMSS and PISA tests showed a serious decline in their academic abilities in both science and mathematics subjects since 2009 (National Center for Human Resources Development, 2013; Qablan, in press) (Figure 1 ).
In addition to that, a recent assessment of the newly released first three grades science textbooks revealed that the revised science textbooks do not provide students with sufficient science content knowledge and do not effectively create a deeper understanding of science content (Queen Rania Foundation, 2015) .
Based on these results, several critiques from both educators and public advocates were posed against the reformed Jordanian science standards and curricula. Critiques were mostly revolved around the curricular insufficiency in providing students with the needed content knowledge, These critiques were strongly supported by the recent analysis of Jordan students' performances in the three major dimensions of TIMSS tests; content knowledge, knowledge application, and reasoning and analyzing (Ababneh, Al-Tweissi & Abulibdeh 2016; Qablan, in press) and by the Arab League for Education, Culture, and Science Organization (ALECSO) study that was conducted in 2014 to analyze science students' performances in three Arab countries including Jordan. (ALECSO, 2014) .
Thus, this study came to address the need of comparing Jordan reformed science content standards with those of international benchmarks. NGSS science standards have been chosen to act as a reference to compare Jordan's science education standards with those of NGSS (NRC, 2012).
The value of comparing Jordan's science standards with NGSS science standards is that NGSS draw a comprehensive roadmap for future science teaching and learning at both levels, national and international (NRC, 2012) . Another valuable addition of the NGSS is the progressions of disciplinary core ideas for students in Kindergarten through high school (NRC 2012). These progressions provide examples of the growth in the sophistication of students' thinking are addressed across grades in the Earth and Space Sciences, Life Sciences and Physical Sciences concepts. These progressions provide also a reference that depicts the content in each grade band.
Moreover, the NGSS provide a totally new dimension to science learning that builds the engineering capacities of students to play the role of engineers while learning science. According to NRC (2012) , the rationale for providing students with a foundation in engineering design is based on the idea that engineering design allows students to engage in and solve major societal and environmental challenges and fulfills at the same time the forecasted future needs of more engineers and technicians, who will significantly contribute in resolving the future problems and challenges that will face humanity.
It is worth mentioning that the comparison is mainly focused on the first dimension of NGSS standards which is disciplinary core ideas in physical sciences, life sciences, and Earth and spaces sciences. According to NGSS, disciplinary core ideas are designed to focus on what students should know by the end of each grade or grade band, which satisfies the purpose of this study of determining whether Jordan science standards are providing students with the needed content knowledge that meets the international benchmarks and prepares students to perform well in international tests. However, that is not to neglect the importance of the other two dimensions of NGSS, these two dimensions support building other technical and engineering capacities in students, but they cannot work without reforming the first and making sure that students receive sufficient subject core content knowledge. It is hopeful that once Jordan science content standards are revised and align them to those suggested in NGSS, Jordanian students will have sufficient content and reasoning capacities to help them excel in international tests.
It is also expected that the results of this comparison might help identify the mismatch or grade band delay in addressing the Jordan science standards in order to see if that contribute in the decline of Jordanian students' achievement in international tests. MoE educators might also benefit from the results of this study in revising the national science education standards to help build the capacity of Jordan workforce and therefore contribute in advancing the economic status of the country. It is important to note that this study focused only on science content standards because these were viewed to be most informative for MoE leaders concerned about potential changes to curriculum and instructional materials resulting from NGSS comparison. However, the study did not address similarities and differences in the science inquiry practices or performance expectations defined in Jordan's standards and in NGSS.
To answer these questions, we utilized "The Crosswalk Comparison Tool" developed by Connecticut Department of Education (Connecticut State Department of Education, 2013) to compare between Core Concepts in Next Generation Science Standards for K-8 (NRC, 2013) and concepts in the Jordan Science Curriculum Standards for kindergarten to Grade 8 Science (MoE, 2012) .
METHODOLOGY

Content Crosswalk Process
This "Science Standards Content Crosswalk" is a process used to compare between Core Concepts in Next Generation Science Standards for K-8 (NRC, 2013) and concepts in Jordan Core Science Curriculum Framework and Curriculum Standards for K-8 Science (Mullis et al., 2016) . A scale that describes the degree of match between each comparison (Table 1) was used to rate each comparison category.
It is important to note that this study was specifically focused only on science content standards because these were viewed to be most informative for MoE curriculum leaders. The Content crosswalk did not address similarities and differences in the science inquiry practices or performance expectations defined in Jordan science standards and in NGSS.
Procedures of Standards' Analysis
An initial examination of each set of standards was conducted. The NGSS were examined using the Disciplinary Core Ideas (NRC, 2012), which are one of the three major dimensions of the NGSS; (Scientific and Engineering Practices, Crosscutting Concepts, and Core Ideas). Jordan's science standards were also examined using the Disciplines (Physical Sciences, Life Sciences, and Earth and Space Sciences) for grades K-8 as outlined in the Science Grade Level Content Expectations.
A committee of 5 science educators worked together to review each NGSS sub-concept (the bullets found in the NGSS Foundations Boxes) and determine whether there is a conceptual match for it in current Jordan's science standards. Two members of the committee are specialized in Biology and the other three are specialized in the other three fields of science (Physic, Geology, & Chemistry).
The 5 science educators were trained through an intensive training workshop to pay close attention to the specific concepts included in each content standard. During this workshop, several readings about NGSS and Figure 2) .
Step I. Preparation 2. Choose the NGSS DCI concept you are currently searching for in the Jordan's science curriculum framework (i.e, K-2 grade band "Living things have different structures and behaviors that allow them to meet their basic needs".
3. Look through the Content Standards, Supportive Concepts, and either the Grade-Level Concepts (GLCs) for K-8 or the Expected Performances for 9-10. You may need to look at multiple grades above and below. However, do not look through the Enrichment standards.
Step II. Analysis Step III: Documentation/Recording Analysis Step IV: Identification of NGSS in Jordan Grade Level Step V: Starting New Analysis
Go back to step 1 and begin again for the next NGSS DCI concept.
Duration
The duration of comparing both standards lasts for 14 weeks during the second academic semester 2017/2018. Each week, the committer worked together for at least 5 hours to compare both sets of standards. The committee handled each subject alone by projecting the NGSS related standards for each grade band on the board and each of the committee opens the Jordanian standards document. The committee searched to find where each of the NGSS standard located/addressed in Jordanian science standards' document.
Validation
After finishing the first cycle of the comparison process, two additional cycles were conducted to validate to check the accuracy of the decisions made in the first cycle regarding the degree of match. The first validation cycle was conducted after four weeks of the first comparison and the second cycle was conducted after three weeks of the first validation cycle. Each of the validation cycles was performed by randomly selecting an NGSS standard and the committee double check their decision whether it is accurate or not. These two validation cycles resulted into no change to the main comparison results.
Once the validation process is completed, the number of matches were counted and percentages for each grade band and core subjects were calculated according to the following equation (# of matches/the total number of NGSS standards) *100%. Percentages were then used to draw the needed figures.
RESULTS
Match and Mismatch between NGSS and Jordan's Standards at the Same Grade
The greatest percentage (39%) of matched concepts between NGSS concepts and Jordan's national science standards was found in both K-2 and 3-5 grade bands. However, the lowest percentage (18%) of matched concepts was found in 6-8 grade band. Grade band 6-8 showed the highest percentage of moderate match followed by grade band 3-5 with a 16% moderate match and only 6% of moderate match in K-2 grade band (Figure 3 ).
Match and Mismatch between NGSS and Jordan's Standards at Each Discipline
The highest percentage (82%) of not addressed science concepts in K-2 grade band in Jordan science standards was found in Earth & Space Sciences (ESS) followed by Life Sciences concepts (LS) with a percentage of (62%) and Physical Sciences (PS) with a percentage of (27%), (Figure 4) . On the contrary, the highest percentage of not addressed science concepts in 3-5 grade band was found in Physical Sciences (58%) followed by Earth and Spaces Sciences (42%) and Life Sciences (36%).
With respect to 6-8 grade band, more than half of not addressed science concepts was found in Earth and Space Sciences (58%), followed by Physical Sciences (46%) and Life Sciences (36%).
The Grade Band Shift in Jordan's Science Standards Framework versus the NGSS
Around 70% of the matched NGSS science concepts in Grades K-8 were found within the same grade bands in both NGSS and Jordan science standards. Twenty-nine percent (29%) of NGSS science concepts of K-2 grade band were found in a later stage in Jordan science standards, however, 21% of NGSS science concepts in grade band 6-8 were found in a later stage in Jordan science followed by concepts of 3-6 grade band with a (19%) (Figure 5) . However, the highest percentage (15%) of NGSS science concepts of grade band 3-5 were found in both at earlier and at a later stage in Jordan science standards followed by grades K-2. Only 7% of NGSS science concepts found in an earlier stage in Jordan science standards was found in grades 6-8. Appendix 1 demonstrates an availability comparison between NGSS and Jordan science standards across the three grade bands for the three core areas concepts. The highest percentage of not addressed NGSS science concepts in grades K-2 that found in later stages in Jordan science standards was found in Earth and Space Sciences concepts (60%) followed by Life Sciences concepts (38%). However, for grades 3-5, the highest percentage of not addressed NGSS science concepts that found in later stages in Jordan science standards was found in Physical Sciences concepts followed by 13% for Earth and Space Sciences concepts. With respect to grades 6-8, the highest percentage of not addressed NGSS science concepts that found in later stages in Jordan science standards was found in Earth and Space Sciences concepts (38%) followed by Physical Sciences concepts (30%) (See Figure 6 ).
In the same line, the highest percentage of not addressed NGSS science concepts that found in both earlier and later stages in Jordan science standards was found in physical sciences in grades 3-5, followed by Earth and Space sciences (13%) in grades 3-5 and Physical sciences (13%) for grades K-2.
With respect to NGSS science concepts that found in earlier stages in Jordan science standards were found in Earth and Space sciences and Life Sciences for grades 6-8 with percentages of 13% and 10% respectively.
DISCUSSION
The purpose of this study was to compare the degree of alignment between NGSS science concepts and Jordan's science standards in K-8 grade bands. The results revealed a high percentage of science concepts in NGSS are not addressed in Jordan's science standards in all three grade bands defined by NGSS (NRC, 2013) . This result indicates that there are significant misalignments between the science learning outcomes identified by NGSS and those of Jordan.
Results also showed that, Physical Sciences concepts had the highest percentage (58%) of not addressed concepts in 3-5 grade band followed by Earth and Space Sciences (42%) and Life Sciences concepts (36%). However, the highest percentage of not addressed concepts in grade band 6-8 were Earth and Space Sciences (58%) followed by Physical Sciences (46%) and Life Sciences (36%) concepts. These results confirm that Jordan science curricula are not providing students with sufficient subject content in all grade bands. Such misalignment indicates that Jordanian students are not provided with a coherent core science concepts during their school years that help them develop a deep understanding of various science concepts. Such misalignment also provides an explanation of the weak performance of Jordanian students against international benchmarks in the content dimension of international examinations such as TIMSS and PISA. According to IEA (2016) , the highest percentage of devoted items in TIMSS 2015 test for 4 th grade level was for Life Sciences (45%) followed by Physical Science concepts (35%) and Earth and Space Sciences concepts (20%). However, for 8 th grade TIMSS test, the highest percentage of devoted items was for Life Sciences (35%) followed by Physical Sciences (45%) and Earth and Space Sciences (20%).
These conclusions encourage Jordan's national curriculum department to revise the national science standards in the light of NGSS standards in order to enhance Jordanian students' abilities in science and advance their performance in international benchmarking assessments. The significance of considering NGSS science standards in revising Jordan national science standards is that the NGSS draws a comprehensive roadmap for future science teaching and learning at both levels, national and international (NRC, 2012) . NGSS science concepts were designed based on the content requirements of international tests including TIMSS and are internationally benchmarked against countries whose students typically perform well on the Program for International Student Assessment (PISA) or (TIMSS) (Achieve, 2010) and focuses on a limited number of core ideas in science that build coherently over time throughout K-12 in an effort to foster a greater depth of understanding on a few fundamental concepts within the constraints of the typical school year.
The results of this study also give MoE educators a comprehensive analysis and direction of which and where missed science concepts can be added and or moved. According to the previous analysis, more science contents in all three major domains (Earth and Space Sciences, Life Sciences and Physical Sciences) need to be included in both 3-5 and 6-8 grade bands. The inclusion of the identified learning concepts would also enable Jordanian students to engage in the learning process by understanding and utilizing the metalanguage of both science and education (Mortimer & Scott 2003) .
According to the results of this study, most of not addressed science concepts in K-2 grade band were found in a later stage and mostly in 6-8 grade band level. Sixty (60) percent of those delayed science concepts in Jordan science standards were related to Earth and Space Sciences followed by Life Sciences (38%). Similarly, 38% of not addressed science concepts in 6-8 grade band were related to Earth and Space Sciences followed by Physical Sciences (30%) concepts. Such delay in concepts presentation supports the earlier explanation of the weakness in providing Jordanian students with the critical scientific content which also explain the serious decline of Jordanian students' performance in international tests. In this sense, several studies argue the significance of the progressive evolution of children's conceptions of science concepts during the school years (Brook & Driver 1989; Carey, 1985; Holding, 1987; Strauss & Stavy, 1982) . For example, Nussbaum (1985) study of the development of children's ideas about the Earth in space revealed a sequence of conceptions; young children ascribe to a flat Earth notion, this is replaced by a notion incorporating a spherical Earth but with an absolute view of 'up and down', later the directions of up and down are construed in terms of movement away from or towards the Earth.
The findings of the study show lack of key science concepts in K-2 grade band and these concepts found in a later stage and mostly in 6-8 grade band level. This can influence negatively the progression of science concepts across three grade needed for developing the students' science concepts progressively. Baxter (1989) identified features in the progression of the science conceptions used by children between ages nine and 16 and indicates how these findings are being used to inform teaching in this domain. Baxter's study suggests that children may progress in their understandings by passing through a series of intermediate notions which, though they may not be correct from a scientific point of view, may however reflect progress in children's understanding. Baxter's study and other similar studies inform the longer-term sequencing of teaching topics and provide information about the range and prevalence of prior ideas that may need to be addressed within a teaching sequence. These studies could also inform science curriculum development across the school years.
Considering these views in designing the progression of science concepts across three grade bands identified in the NGSS is significant to help children understand science concepts at the suitable time. However, delaying the presentation of these concepts would adversely impact students' performance against international benchmarks.
NGSS INSIGHTS AND VALUES
While the science standards of both Jordan and NGSS overlap in some content areas, there are several values that can be achieved by following NGSS science standards. One of these values is the coherency that exists in NGSS. NGSS science concepts build coherently from grade to grade, while implementing crosscutting concepts that are integrated within core content (NRC, 2013). These crosscutting concepts and namely; Patterns, Cause and effect, Scale, proportion, and quantity, Energy and matter, Structure and function, and Stability and change, connect science concepts and content across all science disciplines and provide students with an enhanced understanding of how different science concepts are connected and utilized to explain different scientific phenomena. The NGSS Framework emphasizes that these concepts need to be explicitly stated for students in order to provide a schema for interrelating knowledge from various fields of science into a coherent and scientific view of the world (NRC, 2012) .
Another valuable addition that NGSS provide is the progressions of disciplinary core ideas for students in Kindergarten through high school (NRC, 2012) . These progressions provide examples of the growth in the sophistication of students' thinking are addressed across grades in the Earth and Space Sciences, Life Sciences and Physical Sciences concepts. These progressions provide a reference that depicts the content in each grade band.
Moreover, the NGSS provides a totally new dimension to science learning that builds the engineering capacities of students to play the role of engineers while learning science. According to NRC (2012) , the rationale for providing students with a foundation in engineering design is based on the idea that engineering design allows students to engage in and solve major societal and environmental challenges and fulfills at the same time the forecasted future needs of more engineers and technicians, who will significantly contribute in resolving the future problems and challenges that will face humanity.
The engineering perspective that the NGSS provide is missing in Jordan science standards and curricula. It is important not to confuse engineering practices with integrating technological applications in science curricula. Jordan science curricula provide several technological applications for students at the end of some lessons or units. But that does not give students an opportunity to determine the problem and think of resolving it utilizing their understanding of different science concepts. According to the NGSS, the difference between scientific inquiry and engineering design is that the first involves the formulation of a question that can be answered through investigation, while the later involves the formulation of a problem that can be solved through engineering design. By integrating engineering design and thinking into the science education curricula, the NGSS provide students with the tools to engage in solving future environmental and societal problems (NRC, 2012) .
CONCLUSION AND IMPLICATIONS
Findings indicate a significant mismatch between the NGSS and the Jordan's Science Grade Level Content Expectations for K-8. Although this result appears negative, but it is of most significance to Jordan as a country that strives to advance its science education system. The results provide a clear direction for the newly established national center for curricula in Jordan to revise the national science standards and curricula and depart from the traditional approach of designing science curricula to other innovative pathways (i.e., NGSS).
The findings of this study are also useful for identifying the effects of an NGSS adoption on the science curriculum currently taught in Jordanian schools. This knowledge can support projections of the needs for new instructional materials and for subject-specific teachers' professional development.
The NGSS represent the culmination of years of collaboration and effort by several science educators and experts from across the United States (NRC, 2012). The standards were built based on an exhaustive review of the previous science education literature and experiences from around the world to enhance the US students' science learning. Based on the NGSS Framework, the NGSS, when implemented with fidelity, have the potential to fundamentally alter the landscape of American science education and prepare students for college, careers and life in the 21st century (NRC, 2012).
However, it is worth mentioning that adopting the NGSS framework is no small tasks for several reasons. One of these reasons is that the NGSS require several shifts in the way that science is taught (NRC, 2012), which will require engaging students in a series of science and engineering practices that enable them to be prepared to face and resolve the new challenges of the future. Students need to acquire several science concepts and be able to apply their understanding in designing useful tools and technologies to make their life easier. They need to see how different fields of science are connected and used to analyze diverse science phenomena.
To that end, we hope that this study will enlighten science educators in Jordan and the world to advance the way we teach science for students that simulates the recent innovations in international science education. Finally, we hope that revising the national science standards and curricula will help Jordanian students performs better in international tests and regain their leading position in science achievement in the region and the world.
Abd-El-Khalick, F., Boujaoude, S., Duschl, R., Lederman, N. G., Mamlok-Naaman, R., & Hofstein, A. (2004 Stars range greatly in size and distance from Earth, and this can explain their relative brightness.
Available in G3. Part 1 Page72
The solar system is part of the Milky Way, which is one of many billions of galaxies.
G8. Part 2 Page138
ESS1.B Earth and the solar system The solar system contains many varied objects held together by gravity. Solar system models explain and predict eclipses, lunar phases, and seasons. Certain features on Earth can be used to order events that have occurred in a landscape.
NA
Rock strata and the fossil record can be used as evidence to organize the relative occurrence of major historical events in Earth's history.
G7. Part 2 Page110 G8. Part 2 Page104
ESS2.A Earth's materials and systems
Wind and water change the shape of the land. NA G3. Part 2 Page32-37
Four major Earth systems interact.
Rainfall helps to shape the land and affects the types of living things found in a region. Water, ice, wind, organisms, and gravity break rocks, soils, and sediments into smaller pieces and move them around.
G4. Part 2 Page88 G4. Part 1 Page22
Energy flows and matter cycles within and among Earth's systems, including the sun and Earth's interior as primary energy sources. Plate tectonics is one result of these processes.
G6. Part 2 P54-56
Fossil energy is addressed.
ESS2.B Plate tectonics and largescale system interactions
Maps show where things are located. The shapes and kinds of land and water in any area can be mapped.
NA
Earth's physical features occur in patterns, as do earthquakes and volcanoes. Maps can be used to locate features and determine patterns in those events.
Plate tectonics is the unifying theory that explains the movements of rocks at Earth's surface and geologic history. Maps are used to display evidence of plate movement.
G8. Part 2 Page90 G7. Part 2 Page108
ESS2.C The roles of water in Earth's surface processes
Water is found in many types of places and in different forms on Earth.
G1. Part 2 Page 6,8
Most of Earth's water is in the ocean and much of Earth's fresh water is in glaciers or underground.
G3. Part 2 Page10 G5. Part 2 Page 9
Water cycles among land, ocean, and atmosphere and is propelled by sunlight and gravity. Density variations of sea water drive interconnected ocean currents. Water movement causes weathering and erosion, changing landscape features. 
ESS2.D Weather and climate
Weather is the combination of sunlight, wind, snow or rain, and temperature in a particular region and time. People record weather patterns over time.
NA
Climate describes patterns of typical weather conditions over different scales and variations. Historical weather patterns can be analyzed.
G5. Part 2 Page21
NA G10. Part 1 Page 9-17. (weather patterns and influence climate)
ESS2.E Biogeology
Plants and animals can change their local environment. Food provides animals with the materials and energy they need for body repair, growth, warmth, and motion. Plants acquire material for growth chiefly from air, water, and process matter and obtain energy from sunlight, which is used to maintain conditions necessary for survival.
NA
Plants use the energy from light to make sugars through photosynthesis. Within individual organisms, food is broken down through a series of chemical reactions that rearrange molecules and release energy. 
Matter cycles between the air and soil and among organisms as they live and die.
The atoms that make up the organisms in an ecosystem are cycled repeatedly between the living and non-living parts of the ecosystem. Food webs model how matter and energy are transferred among producers, consumers, and decomposers as the three groups interact within an ecosystem. Matter exists as particles that are too small to see, and so matter is always conserved even if it seems to disappear. Measurements of a variety of observable properties can be used to identify particular materials.
The fact that matter is composed of atoms and molecules can be used to explain the properties of substances, diversity of materials, states of matter, phase changes, and conservation of matter. The effect of unbalanced forces on an object results in a change of motion. Patterns of motion can be used to predict future motion. Some forces act through contact; some forces act even when the objects are not in contact. The gravitational force of Earth acting on an object near Earth's surface pulls that object toward the planet's center.
Available in G5. Part 1 Page 56-57
The role of the mass of an object must be qualitatively accounted for in any change of motion due to the application of a force. Forces that act at a distance involve fields that can be mapped by their relative strength and effect on an object. NA Available in G10.
